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MO SFET (Metal Oxide Semicond 
uctor Field Effect Transistor) <F)¥— h • V 
. kvO v a6«KDC«ffit^bfc4«"C«»r-fK:«/hWEOAC 

n mifi v - * t iwb k v- w > £ o ^at*t & m«o a c m& * w&* & ¥i£ 

S F E T <7)|tffB A C X*«*OJH«*K:*»t*«S:3 V*r**3'***«>*#« 

t zm-rz - *jRF»fc-r*wflii*iio 

[f»^2] fieMOSFETIi, SOI (Silicon On In 

s u i a t o r) W7k^&&ztzmwttirzm*mimm<vm&mw 0 

x mms.^ y??*y* *mzr- v w£-?m%"t& - xmrnAcxum^ 

1 £ tz \mi£% 2 f BIR^ffF flBSSo 

im*9L 4 1 ItrSBA c ^w««»Kitt a tHBM o S F E T OfflS 
av^r^tDC T?tf>fiHBMO SFET *3 > * > X t <7>& t > Hu 

4MK -T * 1 * tz li|*#5t 2 IS««7)M^«o 
S F ETOLlv>fO±T 0 . 5 VJ2U*3 T ■? - t 

[1**^61 SOI (Silicon On Insulator) M 
OSFET (Metal Oxide Semiconductor Fiel 
d Effect .Transistor)^-MV-X-FW>-i« 
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BtjfS KW > t:ft/htEO A C ^11 1 ^f^:f IB v - ^ t 

me Kwvfcon waw? a c * ^«>«£* 
twaBACja^^fcttRAc^fli^swfc^Jfc^^*^ 801 M0SF 

E T <D TftfE A C ;UtJ«#«M*fc* *t 4KW>3>^^>^****^« 
i: , huIBA C W5«#«>JMM*K * It & K V >f > a > 9 9 * > * t D C WtHB 
SOI .MOSFETWKWvaf^^^M^^SOI MOS 
FETO^IEt Li^-fittoP^^^'bmrlBACA^^^A^^tL-Cv^ 

[ISm^7] SOI (Silicon On Insulator) M 
OSFET (Metal Oxide Semiconductor Fiel 
d Effect Transistor) ©r-b-V-*- KWV 

TttTfEKW > t:ft/ME(7) A C A^it ^11 l^i^f 13^ " x ^ 
^IBAC^^iPS^miBACA^^^^^^^^SOI MOSF 

e t^i^iba c x*#*©ii«Mftfc*»t* Kvr/^^r/xw^ 
■e * * / 1 * 7 * *fr -cff 5 t * * - ^ * fc * »HHM»- 

[m^8] MO SFET (Metal Oxide Semicond 
uctor Field Effect Transistor) <DY— b V 

anuria v - * *wb k v > t <o m wfc<o ac^h mfe-t 

vft, LfctMrtBA C IWflA C * * 

fflBMOSFETO^IBACA^^^^^^^lla^r^^V^*^ 
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><7)^^mrI5MO S F E TO«jai**6#^*«S3 > * 

«amnifi^< * $ nnriBHft^ uv-y 3 > fcfl§v>&><? * - * 

[»**9] lufBMO SFETfi, SOI (Silicon On In 
s u 1 a t o r) »3ft-e**ifc*«P»fc-f 0B«OH*«tK»ft« 

i o t fci±w## 1 1 fa*oigttfitwifeo 

[f^ll] SOI (Silicon On Insulator) 
MO SFET (Metal Oxide Semiconductor Fie 
Id Effect Tr an s i s t o r) <DY~Y ■ V-* • KWV •£ 

M O S F E T (DUMB A C A*«*«>H««fc*= S »t * K W > =» * ^ * * > * * 
- X • K W > • «R«E£«#tt*ttBS 01 M0SFETt 4 /5*V->t 

H»i'UV- , /H> ©*S***IWnEM O S F E T £ » 6 *t& H W 

****** yx<onmmmtts< *> *> ^itfssm^v $ * v-v a > kev* 

2] t«B«ft*«^9^-^* , WBS0I MOSFET© 
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[0 0 0 1] 

^mmmmmwRvtztiizm^&mmmijm-m^^ #^soi (s i i 

icon On Insulator) MOSFET (Metal O x i d 
e Semiconductor Field Effect Transis 
tor) cOiHffi^ttKiPl'&o 
[0 0 0 2] 

SOI MOSFETm ^ \-V?8)&<Dtztb, WlfeMM K&oXir ^fltfftt 
tfmt-f&ZttmbtlX^Zo Z<Dfz4>, SOI MO S FETtiiDCt© 
! _ v#14W^H)^^ I - V#14£&&'J&^&&° 
[0 0 0 3] 

fflv^tL-Cv^ 0 Ell 5K*5V>-C<i, MOSFET1 0 5OV-^^r/K 
fc, KWVtWttH* (LI) 12lHUt»K»«U 3<bfcMtt 
(Cl) 12 2 HUtyOX3-'/l 2 0 VJ^f^o Zfc, > 

Uli^^^H^m 1 9 o 
[0 0 0 4] 

1 1 9*Wf&tMOSFETl 0 5KA;W&^ MOSF 
ET1 0 5 W Kl^^f VtI^ki:iotiitttf (LI) 1 2 1 4r«E*i** 

-71 2 0lcJ:oT«***L&^iWEttllW (LI) I 2 l^W^^ 1 ' 5 

, ##lr«l#^) o 
[0 0 0 5] 

flW)****;* H 1 6 fcat* J: * 4KW > = >^ 
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g D *KW zsWE&Mrt-Zt* AC WflWtfO I - V«tt#»fe*i 
[0 0 0 6] 

SOI MOSFETOEtttJtWfcJiBS IM SOIfOSOI^SPI 

\z iiD C -C-<?) I - V aiJ^O-fit^ffl v> P> *tT v»i (#) x. (i\ ^Sfcfcftfe 3 #?.?.) 0 
[0 0 0 7] 
[##lt» 1 ] 

IEEE Electron Device Letters, Vo 
1 . 1 6, No. 4, p 1 4 5, 1 9 9 5 

i&m&M 2 ] 

IEEE Journal of Sol id-State Cir 
cults Vol. 27, No. 8, pll 8 6, 1 9 9 2 

mmwxm 3 3 

BSIM PD 2. 1 MOSFET MODEL Users' 
Manual BSIM Research Group 1999 
[0 0 0 8] 

ifkwwtitifc vzotirz mm] 

[0 0 0 9] 

. H^M0SFET«tliI4c-Cv^ o I^MOSFET 

©ttffc k is it & m m ft i - v #14 * *n * ; £ 3&*-c i * ^7 r$m&$> & • 

[0 0 10] 

ffiSE#2 0 0 3-3 0 5 9 6 8 7 
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SpicE^^-^ ©»IHfti»t, I - VGHS- * - 

[0 0 11] 

[0 0 12] 

[m® * * * <^^l 

$^i:i^ffl^fl^ MOSFET (Metal Oxide Semi 
conductor Field Effect T r a n s i s t o r ) <OY 

&Ltzm^mmy-^t m a k v >r > w maco a c wsi- & 

«fc t , i t fclHB A c j££-«>*M tW A c Mjti&nmm tnitfrb 

mifiMo s f ET<DmuAc xtim^m^m^^^ > * >* ** 

[0013] 

^iCUlwMK^ SOI (Silicon On Insula 
tor) MOSFET (Metal Oxide Semiconducto 
r Field Effect Transistor) <DY~ Y • V • K 

* m -r * t . *ria k w > k*<mwe«> Acxti «-t * m l k 

TffifBV-* k^fa HW y fc<OMlca£tL*««EOAC^*«l^i-*^i:. - 
c»*i= $ *tfct«B A C A^fiM k sufSA C X*«*0*(B k «> Jfc* UtTl B S O 
I MOSFET omiB A C X*«#OJH«felfc^ & »t & K V 4 > a V ^ * * > * 
* h fc , tWI B A C *a**«>JMH*fc WKWVa^^^^ 
DC-CO1WBS0I "MOSFETOKW/aV^*^^*^ ^ l£S 
0 I MOSFETco^^mffikLiv^kOM^k^^ltfiaACX^^ 
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#02 0 0 2-3 7 3 3 4 9 'N-v . (/ 

[0 0 14] 

*#9§fc **SU^fNBfiW±. SOI (Silicon On Insula 
tor) MO SFET (Metal Oxide Semiconducto 
r Field Effect Transistor) <DY— h> • V — X • K 

* *Lfc|tfaA C A59^«M t *WB A C AU«^<^«S wjfc* fctWB S O 
I M O S F E T <D Mm A C X*«*«>««»^ * l * 3 K V 4 > a * * > * 

0. 5VW^.^^T^Mf^^t5:fitv^o 
[0 0 15] 

*»WJwJ:«Htt«1H-*fe*i. MOSFET (Metal Oxide S e 
miconductor Field Effect Transistor) 

,me© a c * ms-r ^r^t> ww- > t;**«ffi«> a c a* 
* £& t b# KUtrf a v - * t mm k v -r v fc o n \zmti * mstio a c j&q- * 
m&t wt7^, - oaase t ^mts a c ifc#o«s*i t mia a c xnm^m 

IPS i: ©Jtfr&tHBMO S F E T^miBA C XAff Oltti:tntSffiS3 > ^ 

* * > * * & * t v -f t > twiBffis: 3 vr**** (owmm^mmf - 

h . . K w y . 3|^mJE^#14*mifiMOSFET«r'>5 h/T^ 

OK v 5 a v - 5/ h > t j: o r# & *i4*S3 vr*9>x <omm.m.m^mm 

. y_* . kw > • 3«*E^ttfc *WB0tt'> 
UI/->g^ «>iBt*jWfBM O S F E T <0»5&Hr** # & 3 ^ * 

[0 0 16] 

ffi|IE#2 003-3059687 



2002-373349 



^- v : 8/ 



*m*>mi*Mtl3m*. SO I (Silicon On I n s u 
lator) MOSFfeT (Metal Oxide Semiconduc 
tor Field Effect Transistor) (Oy-b-V^ 

l fcp* fctwa y - x t ittrf a k w >- ^ h«e*l & *aEo a c ^ * s^-r & * 
tv -ft. - «> * tLfctna a c m-nim t m la a c «> Jt 

frbimsoi MosFET<nmzAcxt}m^nfe^z&v2> kw>=j 

TUiay-h-y-*. kw> .ais«mffiiK#tt*iWiBsoi mosfet* 

tWKEIttV UWv^ <0«f**^flBM O S F E T & 
[0 0 17] 

*&W<Dnmmm^ MOSFET (Me t a l Oxide S 
emi c onduc t o r Field Effect Transistor 

C Jft»**3& U t«OAC fc A C X*«*«*« * «>Jfc* & MO S 
MOSFET SOI (Silicon On Insulator)! 
[0 0 18] 

*3PJ!OiF«tt^l±> ffiS^/^r/X^ **-h*EE*#9ILfc 
[0 0 19] 
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O/ffiHn DCWMO S F ET©«Sa > * t <V& 

T v> & ^i-e<0 -f mffi<7) A C j£#tf>®<B "C^ & o 
[0 0 2 0] 

OSFETOLS wgoJiT 0.5 VJJJLrtT?** * ? ^/M7XMtftotv> 

& o 

[0 0 2 1] 

X.KWV'»StE«fftt*, SOI MOSFETtVUV-ht*B 
l/- v a >tt**«MO S F E T OilMfett** & » tL^ffiH^ > * 
nfco »«^^-^(iSOI MOSFET^mt^ 

[0 0 2 2] 

*»WOfF«WC»±. SOI MOSFEW-b'V-^-KW>- 

itc^^tE * Attn u fcJKSg-c, kw >^MEwACA*if^ft 

tAC t O Jfc* S O I MOSFETWAC X^M 

^Hjfeatjc$5 SKWvn'/^r/X^fcHC, AC AstJ^?> 
JB**tfc*»t* KWvn>^r/^i:DC^SOI MO SFET^KV 
4 :/a :/*fc«>*bfc, SOI MOSFETO#f-flffttS^Ik 

k ^ «b . a c * *it v» * **» w #r -f mj±^ A C jfcfr «> 

[0 0 2 3] 

4fc, *^<Dlffl*im#8n?tt, SOI MOSFETOy-h • v-* • 
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«IOAC j&S-O&ff tAC W«« k»tt^S0I M 0 S F E T <£> 

SOI M0SFET&v^l/-K1~&®J&^^-' >3> " oT ^ 
E T <B«5ett** OJHMHWifcifr* < * 3 

[0 0 2 4] 

$$>k* *»woiattiwH^fe-ctt^ «W7^-^ ? soi mos 

[0 0 2 5] 

ZhKtit. *»flOWW«-Ctt, SOI MOSFEW-MV-^ 
- KW> .aMRK-56©mffi«rfi«intfc«»-e. KV>f>Uft/hlffWACA 
^jfll^tiiL, d<7)EHiV-X- KW >mK:at*L*m«OAC^«riM^t 
, ««OACJK*OS«i:ACX*«^««fc^ifc^^SOI MOSFET 

[0 0 2 6] 

LfcB#<7> I - V«Ftt*«5fei"* - ^ nm<DMO S F ET«t:Jfi^» 
im-Ctt. SOI MO S F ETti©UW4 I - V«Ht*?)*f ^ 

SPICEA^-^iao * *L4 I - V #14* JfclW* - t X\ ftttft 

I - V Urtt t A* ^ W*^ * * S P I C E ^ 9 ^ - ^ * # * i k * * * ° 
[0 0 2 7] 
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^fltiACXMfitSKl I** ACft««SeiI*12fc, ffia^^ 
[0 0 2 8] 

[0 0 2 9] 

WtfRHlKSwc, ACWHWIMI KiMOSFET (Me t a 1 
Oxide Semiconductor Field Effect Tr 
a n s i s t o r) b • V-X • KW^-aWWClEtfflnL (0 

S 2) o 

[0 0 3 0] 

ACJ&fr«fl5tIII!& 1 2 ii*-OH#eov-X- K W >|WKift*L&W«£<Z>AC&# 

.*«et (H2^t^s-3) , *E3>^^v^#mia*i3tt«««>Ac 

(HUX-ry "7'S 5) o 
[0 0 3 1] 

iis^^o^j&^f^J^^^fFffi^s^isi^*^^^ 0 ^*^ 0 12,3 l " 

&v*T> 3t^©«lO»St * IWMWIW DCWEWl 0 4-C'nMOS 
(Metal Oxide Semiconductor) ifcttpMOSCM 
OSFET1 0 50KV-f >«^^-3e«E*9ftlLfc««-C. AC1EI10 
1 tDClESl 0 3fct»H»ftU«EI*MOSFETl 0 5<^-« 

[0 0 3 2] 
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^m<Dmm^m^^^wmmmr^t. Acmmtti 0 2oa^ 

^mosfeti o s^v-x^w^u A C^^lt 1 0 2 OJxttlTO^ 

itryiyyY^mt&o z<Dvm-e. ActJ*ino2oagiiAc«Ei 

1 0 1 *OlttACi*Oi««T«>MOSFETl 

o 5 otas^ > ^ ^ 9 y * t% &o 

[0 0 3 3] 
[0 0 3 4] 

iu 5 (±^^ w-#E*t« <£ & ffHffine^iftf^ ^t7D-f^-hWo 

[0 0 3 5] 

WHB««2H*^r, ACXilftliBH lliMOSFEW-h • V 

/hmJEOACA^f-^^fiflii-^) ®5Xf 7 7°S 1 2) o 
[0 0 3 6] 

• a c 1 2 «±<e-oi$o v - * - k w > w «i© ac^ 

fcWSSL (B5^f?^S.l 3) , «S3'/^r/^II»Hlll 3 »*«««> A 

(i5^T7 7'S 1 5) a 
[0 0 3 7] 

k v >f >msmto mm 2 1 i±*as: y-vnm 3 1 1 

«b«£U -HSn^^^^VX*y-HET«l (05^^S16) > 
ACA*M^JS«&®^t* KW (H5X^*7S 1 7 

) o 
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[0 0 3 8] 

j y^-tryXTi-vJ+fl 0 6WrtIi:iiH«i:ACIE?gl 0 1 tV 
CffiilO 3 bfmmZtl* LJ*HlfcAC**fU 0 2#*«**fCV»*. 
[0 0 3 9] 

iOWS*12tlis DCIE11 0 4 "CMO S F E T 1 0 

SFET1 0 5^-b»:> ^t-^7t?^fl oeoLS^M' 
O SFET 1 0 5 0V-^j|ft^^S«ltSo 
[0 0 4 0] 

ion*, ACIEI1 0 1<&««*Vg , AC««ltl 0 2Ofii* Is * 

i-afc, acieii'o wmmki wmosfeti 0 5o«sa>y^ 

gm ( f ) 

gm (f) -Is /.Vg * ' * U) 

fcv^**^***^^* 1 ^**- AC«SI10 1«S*I±KW> 

h tWlP+* D C OtEPttttWSftt, «*.I*D C <7)«E<7) 1 / 

[0 0 4 1] 

HI 7 tt*3H^-*»«fc i^SOI MO SFET KM L«3 > * 
[0 0 4 2] 

Vlf-^y^Tt^'ff 1 0 6<Dftmv>T>CW£Ml 0 3«lSv g£^ffc£^ 
T> W«n>^r^gm (vg) «J5e1-&o MOSF 

ETios^-f vgot, **» ? mffi v g 1 
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[ifci] 



• . • (2) 

[0 0 4 3] 

Hi 7 ttjH" <fc } * S 0 I MOSFET t*»t**E3 vr*9V*Z m^l 
ftteS 0 I o^'t-V WE***'- b«BEJw*tt tragft-ta :tt:J:4o 

r^gmOififtBo (DC) fcU l«ft«^^^^m 
0«5fei*gm (f) kU tiv^^^f-Vmffi^tt^KBODY^^^^^ 
VBODY (f) = I C/3GM (f) -1] /KbODy! V G 

• • • (3)' 

y?GM (f > =g m < f > ^S" 1 (DC) • • ■ (4) 

[0 0 4 4] 

t mum i i:it*^»tiiwfii: j: *fHra* 1 1 mm^mm, 

[0 0 4 5] 

" HI 9 J±*»W Oft«>«fc« K « M*««>IMfe ^t7n-ft-FT*4 
[0 0 4 6] 

IHW*«3fcSv*T, ACWEl«tlIH»l lttMOSFETO^-F • V 
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^tffiOACX*flftllti (®9^t-^/S 2 2) « 
[0 0 4 7] 

(H9Xf^S23), *5l3 * >X*ffiB» 1 3 l«ift<0 A 

tbh (i9^f7 7'S 2 5) o 
[0 0 4 8] 

r/^kDWSOI MOSFET<OKV03>^^>^^ibft ( 
H9^f^S26) > Z<D&t, SOI MOSFET«mtEtl*v» 

(09^ff7'S27) o 

[0 0 4 9] 

HI 1 0 »|§0J^SlJ^^WOHi:^fF^«^*^^^' 7 * n ? *HT**o 
HI1 0fc*v»T, ^^OSU<7)^»J^i^>il E fffi^S4{m^IiI^4 1 fc> @E& 

k & emmf* fctt L T * & «, 

[0 0 5 0]. 

Ill 1 1 i^||0^OSiJ^^»J^i^fF^«^^^^' 7D ^'^' ,! ''~ 
[0 0 5 1] 

fHB*«4K:*v*r. ACA2Ht-***Htti i«MOSFEW-b • v 

-* • KW V -««HDC«ffi*rffllPt (HI 1^^S3 1) > b *~ 
«*mBE©AC;«J#«**t* (ill^t«^S3 2) o 
[0 0 5 2] 
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^-v: 16/ 



a cmfrm&®& 1 2 te*<Dm<7) v-^-kh> n K:«tL**«o a c 

(ill^f7^S33) ? SEn* 1 3 

, iOjfc^feMO S F ETfl)AC^flr»OiWfcC*W*#S3 > ?* 9 
(HlllXx-y7 9 S35)o 
[0 0 5 3] 

^^^tjtet-t* (mi l^.f-y^s 3 6) o 

[0 0 5 4] 

F E T OSIfclS** fe» 6W*E3^^ V*OH«fc«HSi«fr* < * } 
, H»i/Ul/-V3>»42toiiir^ai/'-y3V(:ffl^W^-^ 

[0 0 5 5] 

* 1 3 «>ft*> * KW ****** >x*mWto 5 1 

U Jt^HI^5 2 fc. |^>UV-y3^5 3t * -*«*MStt5 4 

[0 0 5 6] 

El 1 3 tt*JW08 <b H8U<D*ift«fc J: &fHB§6««>»^*^^ n * - 
K^Jo ifL^Hl 2MH 3*ffiv*T*»B<&*&fcWO^0lfc**» 

[0 0 5 7] 

ffHfi**5fc*v>T. ACA*«*MH*1 UiMOSFET^-h • V 

ttilE# 2003-3059687 
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[0 0 5 8] 

A C Jft^aijgHlft 12tt*«»OV-^-Kl/r/« H**t & tto AC^ 
(il3Xf77 p S43) > Y\,4>a>r**>X*mW*5 H« 

4) , £<7>Jfc^<bSOI MOSFETOACW3fl^I*»^ l tSKV^ 
^n^^^x&^a ®13^f>yyS45) o 
[0 0 5 9] 

^>3>^^^>XfcJtici-3 (il3^T77 P S46) o 
[0 0 6 0] 

F E T feUfeWKHvav^*'^ < * 

?%$iitZ J £2> (S13^ff^S4 7) o 
[0 0 6 1] 

01 4 liS O I MOSFETO^ifeD^fctifc^^^ 
Htf*io Ell 4K6^t, SOI MOSFEWf-fllltty-M* 
1 0 7. V-Xlil 0 8, KW>m*l 0 9, SflU 1 0 fc*>|«fc#* 
C B Gll2 (tff-f-y-hlM*) > c B sii3 W-V-^IIM) , 
C B Dll4 (*rV-KW>FI#t) > CbbUS (#r-f # 

[0 0 6 2] 

^ x x j ty-xtSl 0 8 • KW VWffil 0 9 t<Dm<Dp-n 

KDfiSl 1 6 (^-V-^'ft-K) > D B Dll7 (# 
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[0 0 6 3] 

^SOI MOSFETW0»«ttH-^ffl^f>tt&SP ICE^7^-^tt 

, k w >wo*aansfc s o i <t>**tm ^^^stt^i 

[0 0 6 4] 

iWcttLT, «9!-e»i, ^ 6 ^ ^tiSn > ^ >^ g mOM 
[0 0 6 5] 

[0 0 6 6] 

SOI MOSFETtli, -t^l^ MO S F E T fcSfcHaSfiEK J: &S&$: 
taotMOSFET Oil«#±* Itl-V «ftt WWk-f * £ & *»"C V* 
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